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A curtain airbag apparatus may include: an inflator part
configured to inject gas; a main cushion part expanded by
the gas injected from the inflator part, and coupled to a car
body; and a cushion moving part interposed between the
main cushion part and the car body, and expanded by the gas
injected from the inflator part so as to move the main
cushion part. The gas transferred to the cushion moving part
may be passed through the cushion moving part and trans-
ferred to the main cushion part.
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1
CURTAIN AIRBAG APPARATUS

CROSS-REFERENCES TO RELATED
APPLICATIONS

The present application claims priority to Korean appli-
cation number 10-2016-0113671, filed on Sep. 5, 2016,
which is incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

The present invention relates to a curtain airbag apparatus,
and more particularly, to a curtain airbag apparatus which is
expanded in case of an emergency such as a collision or
overturn of a vehicle and protects a passenger’s body.

An airbag apparatus for a car refers to a safety device that
reduces a shock applied to a passenger by expanding a
cushion when a collision accident occurs. The airbag appa-
ratus may be divided into a DAB (Driver Air Bag), PAB
(Passenger Air Bag), SAB (Side Air Bag) and CAB (Curtain
Air Bag).

In particular, the curtain airbag apparatus which is
expanded from the side top of a passenger is mounted in the
roof of a car body. The curtain airbag apparatus is expanded
downward in case of an emergency, and restricts the head
and upper body of the passenger, thereby preventing a bodily
injury of the passenger.

However, the conventional curtain airbag apparatus may
interfere with a surrounding structure, specifically, a pillar
trim. When a guide and the like are added to prevent the
interference, the numbers of assembly processes and parts
and the weight of the apparatus may be increased, and the
expansion performance of the cushion may be degraded.
Therefore, there is a demand for a structure capable of
solving the problem.

The related art of the present invention is disclosed in
Korean Patent Publication No. 10-2016-0025370 published
on Mar. 8, 2016 and entitled “Curtain airbag for car”.

SUMMARY OF THE INVENTION

Embodiments of the present invention are directed to a
curtain airbag apparatus which is capable of preventing an
interference with a surrounding structure such as a pillar
trim or the like, reducing the numbers of parts and assem-
bling processes, and lowering the weight and cost thereof.

In one embodiment, a curtain airbag apparatus may
include: an inflator part configured to inject gas; a main
cushion part expanded by the gas injected from the inflator
part, and coupled to a car body; and a cushion moving part
interposed between the main cushion part and the car body,
and expanded by the gas injected from the inflator part so as
to move the main cushion part. The gas transferred to the
cushion moving part may be passed through the cushion
moving part and transferred to the main cushion part.

The main cushion part may include: a main cushion
having a gas injection hole into which the inflator part is
injected, and expanded by the gas injected from the inflator
part; and a cushion mounting part connecting the main
cushion and the car body, wherein the cushion moving part
is located between the cushion mounting part and the car
body.

The cushion mounting part may include: a cushion
mounting guide being in contact with the main cushion,
wherein the cushion moving part is positioned between the
cushion mounting guide and the car body; and a mounting
tab coupling the main cushion to the cushion mounting
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guide. The cushion mounting guide may be deformed by the
cushion moving part when the cushion moving part is
expanded, and change the location or expansion direction of
the main cushion part.

The main cushion part may further include a gas transfer
guide part located in the gas injection hole, and guiding a
transfer of the gas injected from the inflator part toward the
cushion moving part.

The gas transfer guide part may include: a guide cushion
installed in the main cushion; a guide injection part installed
in the guide cushion and having the inflator part inserted
therein; and a gas transfer part installed in the guide cushion,
and opened toward the cushion moving part so as to transfer
gas introduced into the guide cushion to the cushion moving
part.
The gas transfer guide part may further include a gas
guide hole for guiding the gas introduced into the guide
cushion to a predetermined location of the main cushion.

The cushion moving part may include: a gas injection part
into which the gas injected from the inflator part is intro-
duced; a moving expansion part connected to the gas injec-
tion part, expanded by the gas received from the gas
injection part, and pressing and moving the main cushion
part; and a gas discharge part connecting the moving expan-
sion part and the main cushion part, and transferring the gas
received from the moving expansion part to the main
cushion part.

The cushion moving part and the main cushion part may
be formed as one body.

The cushion moving part and the main cushion part may
be formed by sewing a pair of panels, and distinguished
from each other by an expansion section part formed
through a process of sewing the pair of panels in the
longitudinal direction of the car body.

The cushion moving part may be located above a pillar
trim.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic front view of a curtain airbag
apparatus in accordance with an embodiment of the present
invention.

FIG. 2 illustrates that a main cushion part and a cushion
moving part of the curtain airbag apparatus in accordance
with the embodiment of the present invention are deployed.

FIG. 3 illustrates the locations of an inflator part, the main
cushion part and the cushion moving part in the curtain
airbag apparatus in accordance with the embodiment of the
present invention.

FIG. 4 illustrates a transfer path of gas in FIG. 3.

FIG. 5 illustrates that the main cushion part and the
cushion moving part of the curtain airbag apparatus in
accordance with the embodiment of the present invention
are folded.

FIG. 6 illustrates that the curtain airbag apparatus in
accordance with the embodiment of the present invention is
coupled to a car body.

FIG. 7 illustrates that the cushion moving part moves the
main cushion part in the curtain airbag apparatus in accor-
dance with the embodiment of the present invention.

FIG. 8 illustrates that the cushion moving part and the
main cushion part are expanded in the curtain airbag appa-
ratus in accordance with the embodiment of the present
invention.
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FIG. 9 shows time-based states that the curtain airbag
apparatus in accordance with the embodiment of the present
invention and the conventional curtain airbag apparatus are
expanded.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Embodiments of the invention will hereinafter be
described in detail with reference to the accompanying
drawings. It should be noted that the drawings are not to
precise scale and may be exaggerated in thickness of lines or
sizes of components for descriptive convenience and clarity
only.

Furthermore, the terms as used herein are defined by
taking functions of the invention into account and can be
changed according to the custom or intention of users or
operators. Therefore, definition of the terms should be made
according to the overall disclosures set forth herein.

FIG. 1 is a schematic front view of a curtain airbag
apparatus in accordance with an embodiment of the present
invention, FIG. 2 illustrates that a main cushion part and a
cushion moving part of the curtain airbag apparatus in
accordance with the embodiment of the present invention
are deployed, FIG. 3 illustrates the locations of an inflator
part, the main cushion part and the cushion moving part in
the curtain airbag apparatus in accordance with the embodi-
ment of the present invention, and FIG. 4 illustrates a
transfer path of gas in FIG. 3.

Referring to FIGS. 1 to 4, the curtain airbag apparatus 1
in accordance with the present embodiment may include an
inflator part 100, a main cushion part 200 and a cushion
moving part 300. In case of an emergency such as a vehicle
collision, the curtain airbag apparatus 1 may be expanded to
protect a passenger.

The inflator part 100 may inject gas. The inflator part 100
in accordance with the present embodiment may be installed
in the roof of a car body 10, and inject gas to expand the
main cushion part 200 and the cushion moving part 300 in
case of an emergency such as a collision and overturn of the
car.

In the present embodiment, the inflator part 100 may
include an igniter (not illustrated). As the igniter generates
gas by igniting powder according to a collision detection
signal, the inflator part 100 may rapidly inject the gas into
the main cushion part 200 or the cushion moving part 300.

The main cushion part 200 may be expanded by the gas
injected from the inflator part 100, and coupled to the car
body 10. In the present embodiment, the main cushion part
200 may include a main cushion 210 and a cushion mount-
ing part 230.

The main cushion 210 has a gas injection hole 211 into
which the inflator part 100 is inserted. When the gas injected
from the inflator part 100 is introduced into the main cushion
210, the main cushion 210 may be expanded downward
while the internal pressure of the main cushion 210 is raised,
thereby protecting the upper body of the passenger, specifi-
cally, the head of the passenger.

FIG. 5 illustrates that the main cushion part and the
cushion moving part of the curtain airbag apparatus in
accordance with the embodiment of the present invention
are folded, FIG. 6 illustrates that the curtain airbag apparatus
in accordance with the embodiment of the present invention
is coupled to a car body, FIG. 7 illustrates that the cushion
moving part moves the main cushion part in the curtain
airbag apparatus in accordance with the embodiment of the
present invention, and FIG. 8 illustrates that the cushion
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moving part and the main cushion part are expanded in the
curtain airbag apparatus in accordance with the embodiment
of the present invention.

Referring to FIGS. 3 to 8, the cushion mounting part 230
may connect the main cushion 210 and the car body 10, and
the cushion moving part 300 may be located between the car
body 10 and the cushion mounting part 230. In the present
embodiment, the cushion mounting part 230 may include a
cushion mounting guide 231 and a mounting tab 233.

The mounting tab 233 may include a rivet or bolt, and
couple the main cushion 210 to the cushion mounting guide
231 in order to prevent a separation of the main cushion 210
from the cushion mounting guide 231.

The mounting tab 233 may include a rivet or bolt, and
couple the main cushion 210 to the cushion mounting guide
231 in order to prevent a separation of the main cushion 210
from the cushion mounting guide 231.

The mounting tab 233 may include a rivet or bolt, and
couple the main cushion 210 to the cushion mounting guide
231 in order to prevent a separation of the main cushion 210
from the cushion mounting guide 231.

In the present embodiment, the cushion mounting guide
231 may be made of metal or synthetic resin. When the
cushion moving part 300 is expanded, the cushion mounting
guide 231 may be bent by the expansion force of the cushion
moving part 300, and change the expansion direction of the
main cushion 210 such that the pillar trim 30 or the like does
not interfere with the main cushion 210.

That is, before the main cushion 210 is expanded, the
cushion mounting guide 231 may be located adjacent to the
car body 10, thereby preventing the main cushion 210 from
protruding to the inside of the car body 10 while reducing
the mounting space of the curtain airbag apparatus 1.

When the main cushion 210 is expanded, the cushion
mounting guide 231 may be bent toward the widthwise
center of the car body 10 by the cushion moving part 300,
thereby preventing an interference between the main cush-
ion 210 and the pillar trim 30 or the like.

In the present embodiment, the main cushion part 200
may further include a gas transfer guide part 250. The gas
transfer guide part 250 may be located in the gas injection
hole 211, and guide a transfer of gas injected by the inflator
part 100 toward the cushion moving part 300. In the present
embodiment, the gas transfer guide part 250 may include a
guide cushion 251, a guide injection part 253 and a gas
transfer part 255.

The guide cushion 251 may be coupled to the inside of the
main cushion 210, specifically, the inner circumferential
surface of the gas injection hole 211 through sewing or
bonding, prevent a damage of the main cushion 210 by the
gas injected from the inflator part 100, and guide the gas
injected from the inflator part 100 such that the gas is
transferred into the main cushion 210 or the cushion moving
part 300.

The guide injection part 253 may be installed in the guide
cushion 251, and the inflator part 100 may be inserted into
the guide injection part 253 so as to transfer the gas injected
from the inflator part 100 into the guide cushion 251. The
guide injection part 253 may be formed in a shape to open
one side of the guide cushion 251, such that an injection
nozzle of the inflator part 100 can enter the guide cushion
251.

The gas transfer part 255 may be formed in the guide
cushion 251, and opened toward the cushion moving part
300 so as to transfer the gas introduced into the guide
cushion 251 to the cushion moving part 300.
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In the present embodiment, the cushion moving part 300
may be formed in a shape to open the other side of the guide
cushion 251, and the gas transfer part 255 may be opened
toward the cushion moving part 300 while being directly
connected to the cushion moving part 300 or separated from
the cushion moving part 300, and guide a transfer of gas
such that the gas in the guide cushion 251 is transferred to
the cushion moving part 300.

The gas transfer guide part 250 may further include a gas
guide hole 257 to guide the gas introduced into the guide
cushion 251 to a predetermined location of the main cushion
210, in addition to the guide injection part 253 and the gas
transfer part 255.

The locations, numbers and diameters of the guide injec-
tion part 253, the gas transfer part 255 and the gas guide hole
257 may be adjusted depending on locations where the guide
injection part 253, the gas transfer part 255 and the gas guide
hole 257 are mounted in the car body 10, the shape of the
main cushion part 200 or the cushion moving part 300, and
the target expansion time.

The cushion moving part 300 may be interposed between
the main cushion part 200 and the car body 10, and expanded
by the gas injected from the inflator part 100 so as to move
the main cushion part 200 toward one side.

In the present embodiment, the gas transferred to the
cushion moving part 300 may be transferred to the main
cushion part 200 through the cushion moving part 300, after
expanding the cushion moving part 300. The cushion mov-
ing part 300 may include a gas injection part 310, a moving
expansion part 330 and a gas discharge part 350.

The gas injected from the inflator part 100 may be
introduced into the gas injection part 310. In the present
embodiment, the gas injection part 310 may be connected to
the moving expansion part 330, and opened toward the
inflator part 100 so as to introduce the gas injected from the
inflator part 100 into the moving expansion part 330.

The moving expansion part 330 may be connected to the
gas injection part 310, expanded by the gas transferred from
the gas injection part 310, and press and move the main
cushion part 200.

In the present embodiment, the moving expansion part
330 may be elongated in the longitudinal direction of the car
body 10, and guide a transfer of gas received from the
inflator part 100 to the back from the front of the car body
10 or to the front from the back of the car body 10.

In the present embodiment, the moving expansion part
330 may be connected to one end portion of the main
cushion 210, specifically, an upper end portion of the main
cushion 210, and interposed between the cushion mounting
part 230 and the car body 10 while the connection between
the moving expansion part 330 and the main cushion 210 is
bent.

In the present embodiment, the moving expansion part
330 may be made of the same material as the main cushion
210, and expanded by the gas injected from the inflator part
100 so as to press and move the main cushion 210 toward
one side, for example, the longitudinal center of the car body
10.

The gas discharge part 350 may connect the moving
expansion part 330 and the main cushion part 200, and
transfer the gas received from the moving expansion part
330 to the main cushion part 200. In the present embodi-
ment, the gas discharge part 350 may be located at the
opposite side of the gas injection part 310 based on the
moving expansion part 330, such that the gas introduced into
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the moving expansion part 330 through the gas injection part
310 is discharged to the gas discharge part 350 through the
moving expansion part 330.

The gas discharge part 350 may be connected to the inside
of the main cushion 210, and introduce the gas passed
through the moving expansion part 330 into the main
cushion 210.

Thus, in the curtain airbag apparatus 1 in accordance with
the present embodiment, the moving expansion part 330
may be expanded to move the main cushion part 200,
thereby preventing an interference with the pillar trim 30 or
the like when the main cushion part 200 is expanded.

Furthermore, since the gas supplied from the inflator part
100 is transferred toward the main cushion 210 through the
moving expansion part 330, the high-pressure gas may be
rapidly transferred to a predetermined location of the main
cushion 210, in order to set the expansion speed and
expansion sequence of the main cushion 210.

In the present embodiment, the cushion moving part 300
may be integrated with the main cushion part 200 through a
process of sewing a pair of panels P. That is, since the
cushion moving part 300 and the main cushion part 200 are
not formed as separate parts and the main cushion part 200
and the cushion moving part 300 are formed as one body
through the process of sewing the pair of panels P, the
structure for applying the cushion moving part 300 is simple
and easy to mount.

In the present embodiment, the main cushion part 200 and
the cushion moving part 300 may be distinguished from
each other by an expansion section part S formed through
the process of sewing the pair of panels P in the longitudinal
direction of the car body 10.

In the present embodiment, the cushion moving part 300
may be positioned above the pillar trim 30, and separate the
main cushion 210 from the location where the main cushion
part 200 is mounted when the main cushion part 200 is
expanded, thereby preventing the main cushion 210 from
being locked to the upper end portion of the pillar trim 30.

Hereafter, the operation principle and effect of the curtain
airbag apparatus 1 in accordance with the embodiment of the
present invention will be described as follows.

The main cushion 210 may be coupled to the car body 10
by the cushion mounting part 230. The main cushion 210
may be folded and mounted in the cushion mounting part
230, or folded after being mounted in the cushion mounting
part 230. The spec of the car body 10 and the shape of the
main cushion 210 may decide when to fold the main cushion
210.

The connection portion between the cushion moving part
300 and the main cushion 210 may be located at the lower
end of the cushion mounting part 230, such that the cushion
moving part 300 is folded to be in contact with the other
surface of the cushion mounting part 230. The cushion
moving part 300 may be fixed to the car body 10, the cushion
mounting part 230 or the main cushion 210 through a paper
tape or cushion cover C.

After the main cushion 210 is folded, the cushion moving
part 300 may be folded into the rear side of the cushion
mounting part 230, that is, the space between the cushion
mounting part 230 and the car body 10, and then fixed
through a paper tape or cushion cover C. Even before the
main cushion 210 is folded, the cushion mounting part 230
may be located at the rear side of the cushion mounting part
230, and fixed through a paper tape or the like. Then, the
main cushion 210 may be folded.

When a collision or overturn of the car occurs, the
collision or overturn may be sensed through a measurement
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sensor. When an airbag injection signal is inputted, the
inflator part 100 may inject gas into the main cushion 210 or
the cushion mounting part 230.

That is, the gas injected from the inflator part 100 may be
transferred to the cushion mounting part 230 and the main
cushion 210 through the gas injection hole 211 and the gas
transfer guide part 250, and expand the cushion mounting
part 230 and the main cushion 210.

The cushion moving part 300 may receive the gas injected
from the inflator part 100 through the gas injection part 310,
and the gas inputted to the gas injection part 310 may be
passed through the moving expansion part 330 while
expanding the moving expansion part 330, and discharged to
the gas discharge part 350. The gas discharged to the gas
discharge part 350 may be transferred to a predetermined
location of the main cushion 210 and expand the main
cushion 210.

Since the cushion moving part 300 is formed in a pipe
shape in which the gas injection part 310, the moving
expansion part 330 and the gas discharge part 350 are
sequentially connected, the cushion moving part 300 may
expand the main cushion 210 such that the gas passed
through the cushion moving part 300 can rapidly reach a
predetermined location of the main cushion 210, for
example, a protection region which comes in contact with
the head or the like of a passenger.

Furthermore, since the cushion moving part 300 is
expanded while being located between the cushion mount-
ing part 230 and the car body 10, the cushion moving part
300 may move the main cushion 210 and the cushion
mounting part 230 in the direction away from the inner wall
of'the car body 10, thereby changing the expansion direction
of the main cushion 210.

FIG. 9 shows time-based states that the curtain airbag
apparatus in accordance with the embodiment of the present
invention and the conventional curtain airbag apparatus are
expanded.

Referring to FIG. 9, the curtain airbag apparatus 1 in
accordance with the present embodiment, to which the
cushion moving part 300 is applied, may be fixed to the main
cushion 210 through a paper table or the like (refer to
reference numeral 1 of FIG. 9).

In the conventional curtain airbag apparatus 1a, a ramp R
may be mounted between the main cushion part 200a and
the pillar trim 304, and limit the expansion direction of the
main cushion part 200a (refer to reference numeral 1a of
FIG. 9).

Referring to FIG. 9, the cushion moving part 300 in
accordance with the present embodiment can be expanded to
push the main cushion part 200, thereby preventing inter-
ference between the main cushion part 200 and the pillar
trim 30. Furthermore, since the main cushion part 200 is
expanded without an interference of the ramp R, the expan-
sion performance can be improved in comparison to the
conventional curtain airbag apparatus la.

In the present embodiment, the cushion moving part 300
may be positioned above the pillar trim 30. Thus, when the
main cushion 210 is expanded, the cushion moving part 300
may change the expansion direction of the main cushion 210
such that the pillar trim 30 does not interfere with the main
cushion 210.

Therefore, when the main cushion 210 is folded, the main
cushion 210 may be placed against the inner wall of the car
body 10 so as to reduce the mounting space. Furthermore,
when the main cushion 210 is expanded, the main cushion
210 may be separated from the inner wall of the car body 10,
thereby preventing an interference with the pillar trim 30.
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Thus, the curtain airbag apparatus 1 in accordance with
the present embodiment can rapidly expand the predeter-
mined location of the main cushion 210 so as to prevent a
bodily injury of a passenger. Furthermore, when the main
cushion 210 is expanded, the curtain airbag apparatus 1 can
prevent an interference between the main cushion 210 and a
surrounding structure such as the pillar trim 30, thereby
stably operating the airbag.

Furthermore, the curtain airbag apparatus 1 can be applied
through a simple configuration without an addition of parts,
reduce the numbers of parts and assembling processes by
replacing a cushion deployment guide (ramp), and reduce
the weight and manufacturing cost thereof, thereby improv-
ing the productivity.

In accordance with the embodiment of the present inven-
tion, the curtain airbag apparatus may press and move the
main cushion part using the cushion moving unit and
changes the location and direction where the main cushion
part is deployed. Thus, when the main cushion part is
deployed, the curtain airbag apparatus can prevent an inter-
ference with the pillar trim or the like.

Furthermore, since the cushion moving part rapidly trans-
fers gas to a predetermined location of the main cushion
part, the curtain airbag apparatus can rapidly protect a
passenger.

Furthermore, since the curtain airbag apparatus can be
implemented through a simple configuration without an
addition of parts, a cushion deployment guide (ramp) can be
replaced to reduce the numbers of parts and assembling
processes, and the weight and manufacturing cost can be
reduced to improve the productivity.

Although preferred embodiments of the invention have
been disclosed for illustrative purposes, those skilled in the
art will appreciate that various modifications, additions and
substitutions are possible, without departing from the scope
and spirit of the invention as defined in the accompanying
claims.

What is claimed is:

1. A curtain airbag apparatus of a vehicle comprising:

an inflator part configured to generate gas in response to
a collision;

an airbag connected to the inflator part and configured to
inflate using the gas from the inflator part, wherein the
airbag comprises a main cushion part and a secondary
cushion part; and

a cushion mounting guide coupled to a vehicle body,
wherein the cushion mounting guide extends between a
first end and a second end, wherein the first end is fixed
to the vehicle body and the second end is coupled to the
airbag,

wherein, in a folded state of the airbag, the secondary
cushion part is located on one side of the cushion
mounting guide and the main cushion part is disposed
on the other side of the cushion mounting guide such
that the second end of the cushion mounting guide is
interposed between the secondary cushion part and the
main cushion part and further such that the secondary
cushion part is located between the vehicle body and
the cushion mounting guide,

wherein, when the airbag inflates, the secondary cushion
part is configured to inflate between the cushion mount-
ing guide and the vehicle body to push the second end
of the cushion mounting guide and the main cushion
part away from the vehicle body, and the main cushion
part is configured to inflate in a state that the main
cushion part has moved away from the vehicle body.
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2. The curtain airbag apparatus of claim 1, wherein the
airbag comprises a gas transfer guide part configured to
guide the gas from the inflator part to the secondary cushion
part.

3. The curtain airbag apparatus of claim 2, wherein the gas
transfer guide part comprises:

a guide cushion installed in the airbag;

a guide injection part installed in the guide cushion and

having the inflator part inserted therein; and

a gas transfer part installed in the guide cushion, and

opened toward the secondary cushion part so as to
transfer the gas introduced into the guide cushion to the
secondary cushion part.

4. The curtain airbag apparatus of claim 3, wherein the gas
transfer guide part further comprises a gas guide hole for
guiding the gas introduced into the guide cushion to a
predetermined location of the main cushion part.

5. The curtain airbag apparatus of claim 1, wherein the
secondary cushion part is located above a pillar trim.

6. The curtain airbag apparatus of claim 1, wherein when
inflating the secondary cushion part, the cushion mounting
guide is to be deformed such that the second end moves
away from the vehicle body while the first end is fixed to the
vehicle body.
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